Purpose The aims of this study were to describe and compare diagnoses, symptoms, and care needs in palliative cancer patients in two medium-sized hospitals in a county council with no specialized palliative care available 24/7; to analyze the relationships between diagnosis and symptoms/care needs; and to compare results and trends from two datasets (from 2007 and 2012). Methods The study was population-based with a crosssectional design and was conducted at two acute care hospitals. We performed 142 one-day inventories (n = 2972) in 2007 and 139 in 2012 (n = 2843) to register symptoms, care needs, and diagnosis based on a questionnaire. Multiple logistic regression models were used in the analysis. Results During 2007 and 2012 combined, 10% (n = 589) of hospitalized patients were assessed as having cancer in a palliative phase. Prostate (12%) and colorectal (12%) cancers were most common. Pain (42%) and deterioration (42%) were the most prevalent symptoms and were associated with pancreas cancer in our regression models (p = 0.003 and p = 0.019, respectively). Other cancers had different associations: hematologic malignancies were associated with infections and blood transfusions (p < 0.001), breast cancer with pleurocentesis (p = 0.002), and stomach/esophagus cancer with nausea (p < 0.001). Nausea was more common in women than in men (p < 0.01). The mean number of symptoms/care needs was 2.9; patients with stomach/esophagus cancer had the highest number of symptoms/care needs (3.5). Conclusions Acute care hospitals still play an important role for patients requiring palliative care. Symptoms and care needs were not strongly associated with specific diagnoses. Therefore, symptoms, rather than the specific cancer diagnoses, should be the focus of care.
Introduction
Due to improved treatment options, patients live longer in the palliative phase of cancer [1] [2] [3] . For example, the mean survival for metastatic colorectal cancer was about 7-10 months in 1990s; this increased to about 20 months in 2010 [4] . The longer survival and preserved or even improved quality of life is not only related to improved cancer treatments, but is also associated with better supportive care and with the introduction of palliative interventions earlier in the course of advanced cancer [5] . A recent review showed benefit in integrating palliative interventions with cancer-specific treatments [5] , as standard treatment plus palliative care interventions improve quality of life and result in prolonged survival, at least in patients with lung cancer [6] .
Worldwide, palliative care has developed and evolved in recent years, although in some countries, the majority of the population lacks access to palliative care [7] . Even though specialized palliative care has long formed part of healthcare in Sweden, such care is not equally distributed [8] . Certain county councils (e.g., those of Stockholm and Östergötland) have developed specialized palliative care units: Some operate 24/7 and include palliative care teams and palliative units/ hospices and others have specialized palliative counseling teams available only during the daytime, from Monday to Friday [9] . This means that acute care hospitals remain the only option for certain patients with acute palliative care needs. However, hospitals are not ideal settings for palliative care patients, as lack of staff and increased time pressure are common problems [10] , and the emotional strain of caring for palliative patients can be a challenge [11] . Moreover, healthcare professionals first need to recognize patients as being Bpalliative^and then need to have a readiness to discuss optimal, not maximal, care during their hospitalization [12] .
Studies have mainly focused on the extent of symptoms and palliative care needs of cancer patients in hospices and palliative care units/programs [13] [14] [15] [16] , but some have focused on cancer patients in hospital settings [17] [18] [19] [20] . Nonetheless, we still need more knowledge regarding the extent of palliative care needs and the prevalence and characteristics of symptoms in acute care settings in regions with limited availability of specialized palliative care. Thus, the aim of this study was to describe and compare diagnoses, symptoms, and care needs in palliative cancer patients in two medium-sized hospitals in a county council with no specialized palliative care available 24/7 . Further aims were to analyze the relationships between diagnosis and symptoms/care needs and to compare results and trends from two sets of data (one from 2007 and the other from 2012).
Methods

Design and setting
This cross-sectional, population-based study was carried out during 2007 and 2012 in the departments of Oncology, Surgery, and Internal medicine in two hospitals, serving almost 187,000 individuals, in a medium-sized county in southern Sweden. The county had no palliative care units and 24-h specialist palliative care services were not available during the study period. During daytime hours, Monday to Friday, a palliative advisory team served the population. However, the palliative advisory team was affiliated with the hospitals, facilitated contacts between the hospitals and the home healthcare providers, and supported the healthcare professionals. The team increased its staff from six nurses and one physician working halftime in 2007 to six nurses, three physicians working halftime, and one social worker in 2012.
Questionnaire
A questionnaire with 14 items was used. It was developed by representatives of different professions and had been pilottested and used in earlier studies [19] . In short, the questionnaire comprises organizational and healthcare aspects (clinic wards, number of beds, etc.), demographic data (age, sex, etc.), and symptoms as well as care needs. A total of 23 different symptoms and/ or interventions (e.g., Bpleurocentesis^) were listed and the staff registered all the needs of the respective patient. In order not to miss relevant interventions, the staff was also invited to write free comments. The WHO's definition of palliative care was also included [21] as an aid for the assessments. The questionnaire was pilot-tested in 2002 for face and content validity by a panel of palliative care experts [19] .
Data collection
We met with the nurses in charge of the different wards in 2007 and 2012 to discuss how to assess a patient as being in a palliative phase and how to complete the questionnaire. To get comparable assessments, it was of utmost importance that each nurse knew how to assess a patient as being in a palliative phase, i.e., when their cancer was no longer responsive to curative treatment and carried a limited prognosis.
Data were collected in 12 wards: one oncology ward (17 beds), four surgical wards (89 beds in 2007; 85 beds in 2012), and seven medical wards (153 beds in 2007; 162 beds in 2012). Using the questionnaire, nurses and physicians, in cooperation, made the registrations on a specified day every month. In 2007, there were 142 registrations (data were missing for two days, i.e., 1.4%), and in 2012, there were 139 registrations (data missing for five days, i.e., 3.5%). In total, 2972 patients were assessed in 2007 and 2843 in 2012.
Statistical analysis
IBM SPSS statistics, version 21 (IBM Corp, Armonk, NY, USA), was used to perform univariate and multivariate analyses, Pearson's chi-square test, Wilcoxon's test, and multiple logistic regression. First, we analyzed the data from the respective years, but due to few differences between the years, we decided to combine the two datasets. In the results, we present the differences found between the years.
To analyze associations between diagnosis and each symptom/care need, we performed multiple logistic regression analyses (using a backward stepwise method and the likelihood ratio test). Before performing these analyses, we assessed bivariate associations between each symptom/care need and diagnosis and only included the symptoms/care needs that were associated the diagnosis with a p value ≤0.20. Nagelkerke R-square statistics were calculated to evaluate the strength of the association between the diagnosis and symptoms/care needs. All analyses were controlled for sex and age. p values <0.05 were regarded as statistically significant.
Ethical considerations
The study was conducted in accordance with the Declaration of Helsinki of the World Medical Association [22] . Since the study did not involve any identifiable patient data, Swedish law and praxis consider this study as a part of normal clinical improvement procedures and approval by the Regional Ethics Committee was thus not necessary. Instead, ethical approval for the study was received from the operation managers and the heads of the departments at the hospitals. Written information about the study was then sent out to the head nurses of the participating wards who selected a responsible nurse for the study.
Results
During 2007 and 2012 combined, 10% of all hospitalized patients were assessed as being palliative cancer patients (n = 589). Of these, 53.7% were men and 46.3% women. The patients' average age was 73 years (range 29-98 years), with no significant difference between the sexes. The oncology and surgical wards had the highest rates of palliative patients admitted (40.1 and 39.2%, respectively), while medical wards had the lowest (20.7%). There were more women in the oncology and surgical wards and more men in the medical wards, although the difference was non-significant.
Diagnoses
Prostate, colorectal, and lung cancer were the most frequent diagnoses (Table 1) . Urologic cancer was significantly more prevalent in men, even when excluding sex-related diagnoses (p < 0.01). Patients with gynecologic cancers were the youngest (mean age 67 years) while patients with prostate cancer were the oldest (mean age 78 years).
Symptoms/care needs
Pain and deterioration were the most prevalent symptoms, even when studying men and women separately. Deterioration in this article refers to progressively increasing weakness. Nausea was among the top four symptoms for women, but was not in the top five symptoms for men (p < 0.01). The distribution of symptoms and care needs are listed in Table 2 .
The mean number of symptoms/care needs as a main reason for hospitalization for each patient was 2.9, with no significant difference between men and women. Patients with prostate cancer (2.5) and patients with lung and urologic cancers (2.6) had the lowest numbers of symptoms/care needs, while patients with stomach/esophagus and pancreas cancers had the highest (3.5 and 3.4, respectively).
Relationships between diagnosis and symptoms/care needs
The most prevalent symptoms for all patients were pain and deterioration, as previously mentioned. In our regression models, pain (p = 0.003) and deterioration (p = 0.019) were associated only with pancreas cancer in our final model (Table 3) . Patients with colorectal cancer had a higher occurrence of abdominal surgery than other patients (p < 0.001), while admission of those with hematologic malignancies was associated with infections and blood transfusions (p < 0.001), breast cancer with pleurocentesis (p = 0.002), and stomach/ esophagus cancers with nausea (p < 0.001), as shown in Table 3 . Even though none of our final models were exhaustive, several models had a Nagelkerke R-square >0.3.
Differences between the years 2007 and 2012
We found no significant difference between the years regarding the sex or age of the patients. When comparing diagnoses over the years, the proportion of patients with hematologic malignancies had decreased (12 vs 3%) (p < 0.001). As regards reasons for hospitalization, the need for nutrition (3 vs 21%, p < 0.001) and pleurocentesis (2 vs 7%, p < 0.01) had increased, whereas social issues (17 vs 8%, p < 0.01) had decreased.
Discussion
Approximately 10% of the assessed patients in acute hospital wards were cancer patients with distinct palliative care needs. This figure is comparable with those of other studies, even though there are differences between studies due to methodological differences [12, 17, 20, 23] . In a study in a New Zealand Hospital, 9.2% of cancer patients were assessed to have a palliative care need [23] , whereas the corresponding figure in general hospitals in Belgium was 4.8% [12] .
The current study was partially done in order to identify trends in symptoms and care needs over the years. However, when comparing the 2007 and 2012 data, most problems were similar. Among symptoms, pain and deterioration dominated (prevalent in more than 40% of the patients) and were defined as definite reasons for hospital care. The prevalence of pain and deterioration did not significantly increase or decrease between 2007 and 2012. This finding raises some questions. Pain is common in cancer patients with advanced disease [24] but in most cases, it should be possible to manage this in the primary care or home care setting. Also, early access to an integrated palliative care team can reduce the occurrence of symptoms, including pain. Bandieri et al. [25] found that early access to an integrated palliative care team was associated with a 31% reduced risk of suffering from severe pain. However, Holtan et al. [26] found that inadequate pain management, for example the underuse of analgesics, was often caused by a lack of basic knowledge and failure to perform individual pain assessment. Deterioration was the other common reason for hospitalization. This could also easily be managed in the palliative home care setting, provided that the home care team works around the clock with access to registered nurses, physicians, and paramedics. Although most symptoms and care needs remained constant between the years, there were some exceptions, such as a clear decrease in the proportion of patients with nausea (from 13 to 8%); this may be related to more effective antiemetic strategies and the introduction of targeted cancer drugs that are less prone to cause nausea. Several of the symptoms and care needs were of a nature that is regularly treated in the specialized palliative home care setting. Moreover, many of the interventions stated as reasons for hospital care are possible to manage at home, e.g., infusions, blood transfusions, paracentesis, and even pleurocentesis. Although many symptoms can be treated at home, this is not possible for all patients. Abel et al. [27] argue that well-functioning home care could have been a viable option for up to a third of patients who died in their specific hospital setting. The number of symptoms/care needs was the highest for patients with stomach/esophagus cancer (3.5) and the lowest for patients with prostate cancer (2.5). This finding has implications: patients with disseminated cancer seldom have single symptoms but rather a cluster of symptoms [16, 28] . Therefore, comprehensive care focused on several physical and psychosocial issues is recommended. For example, optimal treatment of pain does not solve the problem for a patient in the acute hospital setting unless there is also a care plan and a suitable service to address problems associated with deterioration and psychosocial issues. The statistical relationship between certain diagnoses and symptoms/care needs is interesting. As expected, the odds ratio for pleurocentesis was high for those with metastatic breast cancer and paracentesis was associated with gynecologic and pancreatic cancers, whereas blood transfusions and infections were common in patients with hematologic malignancies. Knowledge of the prevalence of symptoms and care needs is important when formulating management plans; it contributes to the rational planning of cancer and palliative care services [29] . However, even though certain symptoms were statistically associated with specific diagnoses, it is important to emphasize that symptoms were common in most diagnoses. Indeed, although both pain and deterioration were common symptoms and reasons for hospitalization, they were not strongly associated with specific cancer diagnoses. This is in line with an old observation that symptoms that may be specific for a certain cancer diagnosis in earlier stages become more generic in end-of-life care [30] . Therefore, skills in treating certain symptoms are probably more important than specific knowledge of a certain cancer diagnosis, as regards the palliative care of cancer patients.
Bruera and Hui [31] highlight that oncologists need to have the core competencies of palliative care in order to ensure a high quality of care for the patients. Healthcare professionals need to recognize patients as requiring palliative care in order to meet their common and specific needs [12] . However, many generalists struggle to identify such patients [32] ; this is true both for patients in early and more advanced palliative stages. To optimize the care and quality of life of patients with palliative care needs, such care should be integrated early in the disease trajectory, in line with the WHO's definition, and should be seen as an important component of care [33] [34] [35] . To accomplish this, healthcare professionals need education and support to provide palliative care in order to facilitate the living dignity of cancer patients, despite their diagnosis or life expectancy [12] .
Limitations of the study
There are some limitations to this study. First, symptoms and care needs were assessed by healthcare professionals and not by the patients themselves. However, our aim was not to cover all symptoms or their severity but rather to focus on the symptoms and care needs that led to hospitalization, according to the staff. Second, even though we had defined Bpalliative^and had held meetings with persons in charge of each ward, the definition of Bpalliativeĉ ould have been problematic. Earlier studies have highlighted this issue since Bpalliative^is used in different ways [32, 36] .
Conclusions and implications
The results of our study provide detailed information about symptoms, care needs, and diagnoses in palliative cancer patients admitted to acute care hospitals. We show that hospitals play an important role in palliative care, with >10% of hospitalized patients assessed as being Bpalliative^in this 5-year follow-up study. The fact that symptoms and care needs were not strongly associated with certain diagnoses implies that care should focus on symptoms rather than the specific diagnosis. Healthcare professionals need adequate resources and knowledge about symptom management and palliative care in order to provide good care to these cancer patients during their hospital stay. Early integration of palliative care may also optimize the quality of care. Therefore, it is of highest importance to further investigate how such integration can optimize the quality of care of patients in areas with no specialized palliative care available 24/7.
Compliance with ethical standards The study was conducted in accordance with the Declaration of Helsinki of the World Medical Association [22] . Since the study did not involve any identifiable patient data, Swedish law and praxis consider this study as a part of normal clinical improvement procedures and approval by the Regional Ethics Committee was thus not necessary. Instead, ethical approval for the study was received from the operation managers and the heads of the departments at the hospitals. Written information about the study was then sent out to the head nurses of the participating wards who selected a responsible nurse for the study.
Conflict of interest
The authors declare that they have no conflicts of interest.
Open Access This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http:// creativecommons.org/licenses/by-nc/4.0/), which permits any noncommercial use, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made.
